Objective: To discover the effect of some nicotine's doses to the maturity of rat's oocyte in reproductive age. Methods: This study was using an experimental design with 3 treatment groups (subcutaneous injection of nicotine 35, 52.5 and 70 mg/kgBW/d for 7 d) and 1 control group. After nicotine exposure treatment, the oocytes of rats were taken for the histological purpose to observe the oocyte's maturity grade in germinal vesicle (GV), Germinal Vesicle Breakdown (GVBD), Metaphase I (M I), or Metaphase II (M II). All of the oocytes were stained using Aceto orcein 1%. The data was analyzed based on One-Way Analysis of Variance (a = 0.05). Results: The significant result got further analyzed using LSD test. The result obtained that there were no significant differences of GV and GVBD oocytes in all groups. Otherwise, the result of One-Way ANOVA showed that there was significant differences of M−II oocytes in all groups. LSD test obtained that there was significant differences between control group and 3 treatment groups, and nicotine's treatment 52.5 mg/kg body weight (BW) with 35 mg/kg BW. This research obtained that the number of GV and GVBD oocytes were lower than the control group. Conclusion: There was no M I and M II oocytes, because nicotine treatment were less than the control group.
Introduction
Nicotine is one of the components in a cigarette that considered as addiction substance that cause smoking habit. Infertility is a determination of the existence and cause of death of the products of conception or fertility disorders. Compounds that contained in cigarette smoke consist of 90% gas and 20% different kinds of particles. The gaseous substance in a cigarette is CO, CO 2 , cyanide, various hydrocarbons, and organic acids [1] . Women who smoke, their reproductive system will be affected, because every cigarette contains 4000 chemicals. Chemicals particles in a cigarette are divided into 3 groups: nicotine, tar, and carbon monoxide. One of the impacts on women's reproduction is infertility [1] .
Some researches that have been conducted shows that the pair of men and women who are infertile after consuming cigarettes for more than 5 years. The cigarettes that are consumed contain 0.8-1.8 mg nicotine per cigarette; but it depends on the brand and size. One milligram of nicotine can be absorbed into the body during smoking one cigarette [2] . The same point was described by Mai et al. [3] , he stated that the risk of infertility of active smoker women is 1.6 times more than non-smoker women [3] .
Research about cigarettes that have been conducted indicates the concentration of cotinine (nicotine metabolic compounds) got in follicular fluid, which can affect the maturation of oocytes for in vitro fertilization [4] . The assumption is proved by the presence of oocyte maturation reduction up to 50% in women over 40 years [4] . Other study conducted to hamsters that are treated with nicotine exposure for 7 d whose folliculogenesis process can be interrupted [5] . The folliculogenesis will be issued oocyte, so it is assumed that the duration of nicotine exposure for 7 d will affect oocyte maturation process. The research of Noor et al. [6] toward mice by providing nicotine subcutaneous injection with dosage 5, 7.5, and 10 mg/kg have been able to influence the meiosis of oocytes by the acquisition of oocyte aneuploidy [6] . Based on Mailhess et al.
(2000), the dosage of nicotine exposure of this study was set into 35, 52.5, and 70 mg/kg [6] . That dosage came from Noor et al. [6] toward mice dosage then converted to rats dosage by multiplied it with 7.0 [6, 7] .
The process of meiosis in oocytes is influenced by endogenous and exogenous factors through biochemical reactions during oocyte maturation [6] . Exogenous factor that is considerably influenced is the cigarettes, the largest of its component is nicotine. The differences between nicotine effects on oocyte maturation at age less than 40 years old and over 40 years old support this study to determine the effects of nicotine on oocyte maturation with different doses of reproductive age and consideration maturation of important oocyte in the reproductive age.
Materials and methods
This research was conducted using experimental design by providing a treatment in mice given a subcutaneous injection of nicotine with a dosage of 35, 52.5, and 70 mg/kg per day. The type of design used was a post-test only control group design with a schematic design of the study (Figure 1) .
A sample of 36 rats (Rattus norvegicus) was divided into a control group, P1, P2 and P3. Independent variable was nicotine dosage, while the dependent variables were the level of germinal vesicle (GV), germinal vesicle breakdown (GVBD), metaphase I (M I), or metaphase II (M II). After nicotine exposure treatment, the oocytes of rats were taken for the histological purpose to observe the oocyte's maturity grade in GV, GVBD, M I and M II. All of the oocytes were stained using Aceto orcein 1%. The data was analyzed based on One-Way Analysis of Variance (ANOVA) (a = 0.05). GV and GVBD oocyte was tested using Kruskal-Wallis comparison test because the data were not normally distributed, meanwhile, the data of M II oocyte were normally distributed. Otherwise, M I data could not be analyzed because it has zero data. The significant result got further analyzed using LSD test.
Results
This study provided nicotine exposure in rats (Rattus novergicus). The group consisted of negative control treatment (P0) for the control group (K0) as the comparison result, P1
(nicotine 35 mg/kg) for K1, P2 (52.5 mg/kg) for K2, and P3 (70 mg/kg) for K3 (Figures 2-6 ). Figure 2 shows that the greater the dose of nicotine makes the increasing number of GV. It shows the number of immature oocytes is also increased. Figure 3 shows that GVBD does not describe a similar pattern to GV. K0 and K1 show the same results but K2 and K3 do not produce data GVBD. Figure 4 shows that there is not found oocytes in the phase of M I. Figure 5 shows that the greater the nicotine dose given to the rats, the less number of M II oocytes produced. This illustrates that the decrease of mature oocytes due to nicotine exposure. The description of oocytes at different maturation levels obtained in this study can be seen in Figure 6 . The level of maturation that found only GV, GVBD, and M II. 
Oocytes amount in M II maturity is followed by BNT test to determine a treatment group was significantly different. BNT test of the maturation of M II showed that comparison of all groups are significant different, except between P2 and P3.
Discussion
Oocytes maturity after GV is GVBD. The oocyte maturation process, GVBD phase, is begun because there is a response to hormone stimulus which is started by the outbreak of the core wall or GVBD. With the onset of GVBD, chromosomes condense into a compact form. The centrosome (a special area in the form of cytoplasm that solidifies) divide the two centrioles that look like cylinder shape. This cylinder shape moves apart and forms the spindle for cell proliferation purpose [8] .
These nonstandard results probably caused by the deviation standard of data that was too wide and less specific, therefore, the small difference between the data will not create a significant difference. The SD value in this study was high as a consequence of trouble shooting during research method. Not all rats ovum is taken for the histopathological observation that caused the data varies from zero to the highest number of ova which was made the data have high SD value.
These results indicated that the impact of nicotine exposure toward oocyte maturation has not been able to suppress the level of GV/GVBD. The factors that might be influenced were the number of experimental animals, the dose, and duration of nicotine exposure. In this study, the limited rats number used as the experimental animal has a weakness, if ovum were unavailable in one rat (zero) it would affect the whole data. Therefore, further studies need more rats number for better data obtained.
The nicotine exposure dosage determination was based on the study conducted by Noor et al. [6] which provides exposure to nicotine in mice oocytes. Furthermore, the nicotine mice dosage was had been converted to rats dose. The previous study observed the 4th level of maturation, while Noor et al. [6] observed the meiosis process occurred in ovum at M II phase.
In this study GV and GVB were not significantly different, and it was supported by a similar study conducted by Jennings et al. [4] that also provides nicotine exposure toward mice ovum. The results prove that nicotine does not affect the level of maturation to GV/GVBD, but induce abnormal spindle and chromosomes of the oocyte maturation process. The exposure duration used in this study was 7 d that according to research conducted by Bordel et al. [5] , which performed nicotine exposure for 7 d toward hamsters to observe folliculogenesis [5] . The previous studies were similar but they have different research purposes that make result obtained on GV and GVBD were different significantly.
The process of maturation after GV and GVBD is M I. This study obtained that all M I data were zero, indicated that there were not metaphase I process in all experimental animals. That was probably caused by a rapid process for M I before it turned into M II process and its growth stalled in the secondary oocyte [9] M I arose after GVBD process, where the nuclear membrane was folded and pores disappeared. The rest of the nuclear membrane disappeared quickly. Nuclei also disappear quickly after it contacts with the cytoplasm [9] . M I was not found in this study, the same result was also obtained by Noor et al. [6] who examined the ovum maturation as a result of nicotine exposure found out that all ovum were had already being in the M II process. The rapid change of GVBD to M II is allegedly being a reason for the absence of M I in this study.
The last phase is the M II that occurred after the M I. The One-Way ANOVA test result obtained that there were significant differences among all groups. This shows that nicotine affects the maturation of the ovum by reducing the number of M II in nicotine-exposed rats. The little number of M II oocytes indicated that the number of mature oocytes was insignificant due to the number of M II oocytes show that they were already mature. Oocytes which have been developed that are already mature when they were taken from the follicle will have complete meiosis process after reaching metaphase II [10] . The mature oocytes number of nicotine-exposured rats group is low because of increased nicotine exposure is associated with estradiol reduction that followed by a decrease of ovarian stimulation and the number of oocytes [11] .
Nicotine is an oxide compound that can increase oxidative stress in the body. Oxidative stress that occurs in follicular fluid thus causing follicular granulosa cell apoptosis and disrupt the folliculogenesis process makes the follicles shrink [5, 12] . The size of the follicle affects the development of oocyte. Noor et al., [6] mentioned that nicotine can affect oocyte maturation process. Furthermore, the oocyte ability to complete meiosis and maturation depends on the size of the follicle. The number of mature oocytes from small follicles less than mature oocytes from large follicles, thus the presence of nicotine decrease the number of mature oocytes because it affected the follicles size [13, 14] .
The BNT test result shows that there was a significant difference between the control group and the treatment group. This means the group which was not treated with nicotine produced mature oocytes. Otherwise, the group treated with nicotine in any dose will inhibit oocyte maturation. The dosage differences showed that only doses in groups P2 and P3 that were not significantly different, but other groups were significantly different. This indicated that low dosage of nicotine (35 mg/kg body weight) can disturb the maturation of rats ovum, the same result was obtained by other higher dosages. Otherwise, the intermediate dose (52.5 mg/kg) and high dose (70 mg/kg) obtained they were not significantly different toward oocyte process disruption. It indicated that intermediate and high doses performed the same effect in this study. The dose that may be decreased the number of M II in this study was started from 35 mg/kg body weight of rats (Rattus novergicus).
The converting dose from rats to human is multiplied by 56.0 [7] . The nicotine dose that assumed to reduce human oocytes during M II process is 1.960 mg or 1.96 g. During smoking, the human body can absorb nicotine ranged from 11.5 mg, thus it is assumed that mature oocytes of women will significantly decrease after exposed for about 1960 cigarettes, either the woman is an active or passive smoker. The number of cigarettes is still influenced by the volume of smoke and air inhaled, surround air condition, and the intensity of smoking [15] .
We conclude that nicotine exposure doses from 35, 52.5, and 70 mg/kg did not affect the maturation of oocytes process either at GV stage nor GVBD. M I oocytes phase was not found in this study (zero) . Nicotine exposure in all doses could decrease the number of oocytes at M II phase. Furthermore, there is needed further research which can conduct a larger number of dose and exposure duration to obtain the better results.
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